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JIAAbstract Aim of the work: To assess the relationship of depression, disease activity and physical
ability in juvenile idiopathic arthritis (JIA) patients.
Patients and methods: Fifty-four JIA patients were included in this study. There were 18 males
(33.3%) and 36 females (66.7%). The mean ± SD age of patients was 11 ± 2.7 years and with a
disease duration range of 1–10 years and median of 4 years. Disease activity was measured by: juve-
nile arthritis disease activity score (JADAS 27), 100-mm pain visual analogue scale (VAS), global
physician-rated assessment of disease activity and parent/patient global assessment. Childhood
Health Assessment Questionnaire (CHAQ) was used to assess functional ability. Psychological
function was assessed by using depression scale for children of the center for epidemiological studies
(CES-DC).
Results: All studied patients suffered from variable degrees of depression, as the median of
depression (CES-DC) was 38.5 and the range was (19–60). The CES-DC score signiﬁcantly corre-
lated with number of tender joints, number of swollen joints, JADAS 27, number of limited joint
motion, pain by VAS and CHAQ (P< 0.0001). The CHAQ was signiﬁcantly correlated with
146 A.R. El-Najjar et al.number of tender joints, number of swollen joints, JADAS 27 and depression (CES-DC)
(P< 0.0001).
Conclusions: Children and adolescents with JIA are at signiﬁcantly elevated risk of depression.
Poor psychological outcome is associated with more severe disease activity and physical disability.
 2014 Production and hosting by Elsevier B.V. on behalf of Egyptian Society for Joint Diseases and
Arthritis.Open access under CC BY-NC-ND license.1. Introduction
Juvenile idiopathic arthritis (JIA) is the most common chronic
pediatric rheumatic disease [1]. Children with JIA commonly
experience acute and chronic pain, decreased mobility, joint
stiffness, growth retardation, visual problems, frequent visits
to the doctor, restrictions on activities and school absenteeism.
It is recognized that sole reliance on clinical signs, symptoms
and physician assessment of disease outcome is inadequate
for understanding the impact of the illness and its treatment
on a child’s life and functioning. There is a need for a multi-
disciplinary and holistic approach to children with arthritis
which considers both physical and emotional functioning [2].
Although it is generally accepted that increasing physical dis-
ability is associated with an increased incidence of depression
and anxiety in adults with rheumatoid arthritis (RA) [3,4],
there is no consensus in children with arthritis as to the impact
of illness upon their psychological adjustment [5] or its rela-
tionship with physical function.
There are features of JIA that suggest that sufferers may
have a higher risk of psychological complications, such as
pain, disability, physical deformity and onset in childhood. A
number of studies have shown that psychological problems,
particularly depression, are higher in people with inﬂamma-
tory arthritis compared with the general population [6]. The
major psychological difference between adult onset inﬂamma-
tory arthritis and JIA is that coping strategies are not fully
developed in childhood, so that adolescence has to be negoti-
ated with a chronic disease. This may affect the long-term psy-
chological health of the individual and their ability to cope
with disability in adulthood [7].
Many authors underline the importance of providing
appropriate environmental and family support to help the
child adjust to the disease [8].
The aim of this study was to assess relationship of depres-
sion, disease activity and physical function in juvenile idio-
pathic arthritis (JIA) patients.
2. Patients and methods
2.1. Patients
Fifty-four patients with juvenile idiopathic arthritis (JIA) were
included in this study. This study was approved by the institu-
tional ethics committee. All patients were recruited from the
out-patient clinics and follow-up units of the Rheumatology
and Rehabilitation Departments, Faculty of Medicine,
Zagazig University Hospitals. All children included in this
study and their parents were given separate full detailed writ-
ten information about the study. A verbal and written consent
from all JIA patients and their parents was obtained before
entering the study. Both parents and the children were givenChildhood Health Assessment Questionnaire (CHAQ) to ﬁll
out simultaneously but in separate rooms. The entire interview
process took around 40 min. Inclusion criteria: All children in
this study fulﬁlled the 2004 revised International League of
Associations for Rheumatology (ILAR) classiﬁcation for JIA
[9]. Patients were classiﬁed into seven subgroups: systemic
arthritis, oligoarticular arthritis, polyarthritis with positive
rheumatoid factor, and polyarthritis without rheumatoid fac-
tor, psoriatic arthritis, enthesitis-related arthritis (ERA) and
undifferentiated arthritis. All JIA patients included in this
study were between age of 6 and 15 years. School age was
chosen as this is a crucial period of a child’s development.
Disease duration ranged between 1 and 10 years. Exclusion
criteria: Patients who had co morbidity or disability disease
related arthritis as; trauma, sepsis, malignancy, bone diseases,
as dysplasia or osteomyelitis were excluded.
2.2. Disease activity
Disease activity was measured by different ways: tender joint
count, swollen joint count, juvenile arthritis disease activity
score (JADAS 27) [10], 100-mm pain visual analogue scale
(VAS) [11] and serological markers of inﬂammation such
as ESR (Westergren method) and/or CRP for all participat-
ing patients. A global physician-rated assessment of disease
activity was obtained at the time of the clinic visit. Physi-
cian-rated global assessment was recorded on a 100 mm
(VAS). While 0 represented no disease activity, 100 repre-
sented very severe disease activity [12]. Parent/patient global
assessment was also obtained at the time of the clinic visit
[10].
The patient’s clinical notes were reviewed to gather infor-
mation on his/her age, sex, the age of disease onset, disease
duration, eye involvement and JIA onset subtype.
2.3. Measurement of physical disability
Parents rated their child’s and children rated their own disease
related functional status using the CHAQ with disability index
score (0–3) [13,14].
2.4. Measurement of psychological function
We assessed psychological function by using the depression
scale for children of the center for epidemiological studies
(CES-DC) [15]. It consists of 20-item of self-reported inven-
tory depression with possible scores ranging from 0 to 60.
Each response to an item is scored as follows: 0 = ‘‘Not At
All’’, 1 = ‘‘A Little’’, 2 = ‘‘Some’’, 3 = ‘‘A Lot’’. Higher
CES-DC scores indicate increasing levels of depression. The
CES-DC have used the cutoff score of 15 as being depressive
symptoms in children and suggestive in adolescents. Scores
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symptoms [16].
Statistical analysis: Quantitative variables were described
using means, standard deviations (SD), medians, and analyzed
by Analysis Of Variance (ANOVA) F test and Kruskal Wallis
test (K). Qualitative variables were described using number
proportion and percentage, and analyzed by Chi-square test
(v2). Pearson’s correlation coefﬁcient (r) was used to ﬁnd the
strength of association between two continuous variables. In
all analyses, P 6 0.05 was considered to be statistically signif-
icant. The Statistical package for social sciences (SPSS) version
16 (SPSS, Chicago, IL, USA) was used to analyze the data.
3. Results
The 54 JIA patients included in this study were classiﬁed
according to ILAR classiﬁcation into; 21 patients with oligoar-
ticular JIA (38.9%), 15 with polyarticular JIA (27.8%), 12
with systemic JIA (22.2%) and 6 patients with enthesitis-re-
lated arthritis (ERA) (11.1%). There were no patients with
psoriatic arthritis or undifferentiated arthritis.
Results of the clinical data collected from JIA patients
showed that; the disease duration ranged from (1–10) years
with median of 4 years, number of tender joints ranged from
(1–27) with median of 8, number of swollen joints ranged from
(1–18) with median of 3, number of Limited joint joints ranged
from (0–20) with median of 4, VAS ranged from (0–100) with
median of 72, ESR ranged from (7–77 mm/1st h) with a med-
ian of 21 mm/1st h, physician global assessment ranged from
(2–10) with a median of 7, Parent/patient global assessment
ranged from (1–10) with a median of 7.3 and Hb ranged from
(6–12.5 g/dl) with mean ± SD of 10.5 ± 1.9 gm/dl. Table 1
shows a comparison among the JIA subgroups as regards
demographic features, disease activity variables, physical and
psychological functions.
There was a highly statistically signiﬁcant correlation be-
tween physical function as assessed by C-HAQ and age of pa-
tients, disease duration, number of tender joints, number of
limited joints, JADAS 27, depression scale (CES-DC), VAS
and physician global assessment. However, there was no signif-
icant correlation between CHAQ and ESR, Hb or parent/pa-
tient global assessment. Highly signiﬁcant correlation was
found between physician global assessments and age of pa-
tients, disease duration, number of tender joints, number of
swollen joints, number of limited joints, JADAS 27, VAS,
physical function by CHAQ and depression by CES-DC
(P= 0.000). There were highly statistically signiﬁcant differ-
ences between depression by CES-DC and age of patients, dis-
ease duration, number of tender joints, number of swollen
joints, number of limited joints, JADAS 27, VAS, physical
function by C-HAQ (P= 0.000). Table 2 shows the correla-
tion of C-HAQ, physician’s global assessment and CES-DC
with various disease parameters.
4. Discussion
The goal of this study was to assess relationship of psycholog-
ical functioning, disease activity and physical disability in JIA
patients. The assessment of children with JIA has been tradi-
tionally focused on disease-centered outcomes, such as disease
activity, clinical remission, articular and extraarticulardamage, and results of laboratory indicators of systemic
inﬂammation [17]. Because JIA inﬂuences virtually all aspects
of the child’s life and his or her family [18], it is increasingly
recognized that a complete assessment of the disease requires
the evaluation of the physical symptoms, functional status
and disease impact on psychological and social functioning
[19].
In this work JIA patients were classiﬁed according to onset
of their presenting symptom into: 21 patients with oligoarticu-
lar onset (38.9%), 15 patients with polyarticular (27.8%), 12
patients with systemic (22.2%), 6 patients with enthesitis-re-
lated arthritis (ERA) (11.1%) and there were no patients with
psoriatic arthritis or undifferentiated arthritis. This was consis-
tent with the study of Gheita et al. [20] who recruited seventy-
four JIA patients from Cairo university Hospitals and they
were further characterized as; 20 systemic-onset, 31 oligoartic-
ular (12 persistent, 19 extended), 23 polyarticular and none of
them had psoriasis or ERA.
Results of this study showed that there were highly signiﬁ-
cant differences in number of swollen joint (P< 0.01), ESR
(P= 0.000) and Hb% (P= 0.000) between the studied sub-
groups of JIA.
In the present study the JADAS-27 was relatively higher in
the poly-articular onset 5.8 (3.1–19) and systemic onset groups
5.8 (3.2–8.3) than the oligo articular onset group 4.7 (2.7–7.6)
and the ERA group 4.5 (4–4.7). This was in agreement with
Gheita et al. [20] who reported that the JADAS-27 was signif-
icantly higher in the poly-articular and systemic onset groups
than the oligo articular onset group (P= 0.000). Results also
showed that the median of C-HAQ was signiﬁcantly higher in
the ERA group 2.28 (1.75–2.8) followed by the systemic onset
group. Contrary to the present results Gheita et al. revealed
that CHAQ was signiﬁcantly higher in the systemic onset
JIA patients (P= 0.000) [20].
Results also showed that physical function measured by
C-HAQ signiﬁcantly correlated with the age of patients, disease
duration, number of tender joints, JADAS27, VAS for pain,
physicians’ global assessment (P= 0.000 each) and the num-
ber of joints with limited motion (P= 0.02). This was consis-
tent with the study of Susic et al. [21] who found that C-HAQ
signiﬁcantly correlated with the majority of disease activity
variables. In accordance with the present study results, the
CHAQ was signiﬁcantly correlating with the JADAS-27
(r= 0.72, P= 0.000) [20]. A similar study [22] reported that
the C-HAQ score (median 0.9) and JADAS71 were strongly
correlated with activity limitations and participation restric-
tions in children with JIA. In agreement, another study [23]
showed that the strongest predictors of C-HAQ were; disease
duration, female gender and parent’s general evaluation of
well-being. On the contrary it has been found that symptom
duration did not correlate with C-HAQ score at presentation
[24]. This was probably because they depended on data col-
lected during ﬁrst presentation to pediatric rheumatology.
Our study showed that there was a signiﬁcant correlation of
the physician global assessments and age of patients, disease
duration, number of tender joints, number of swollen joints,
number of limited joints, JADAS27, VAS, CHAQ and CES-
DC (P< 0.001). This was in agreement with van Mater
et al. [25] who found that the physicians global assessment and
articular indices had the strongest association with disease
activity and were the most responsive to change. On the other
hand the study of Palmisani et al. [26] showed that the
Table 1 Comparison among the juvenile idiopathic arthritis (JIA) subgroups as regards demographic features, disease activity
variables, physical and psychological functions.
Subgroups variables Juvenile idiopathic arthritis patients (No = 54) v2/F/k P
Oligoarticular (No = 21) Polyarticular (No = 15) Systemic (No = 12) ERA (No = 6)
Sex
Male 6 (28.6%) 3 (20.0%) 3 (25.0%) 6 (100%) 13.8 0.00*
Female 15 (71.4%) 12 (80.0%) 9 (75.0%) 0 (0%)
Age (years) 11 (7–14) 10 (8–13) 9 (6–15) 12 (11–15) 1.49 0.23
10.1 ± 2.3 10.6 ± 2.1 11.3 ± 3.7 13 ± 2.2
DD (years) 4 (1–8) 4 (3–7) 3 (1–10) 2.5 (2–3) 1.09 0.36
4 ± 2.7 5.1 ± 1.9 6.3 ± 2.9 2.5 ± 0.5
Tender joints 5 (2–28) 12 (4–20) 9.5 (1–28) 4.5 (3–6) 1.29 0.29
Swollen joints 3 (1–18) 11 (2–18) 2.5 (1–14) 2 (1–3) 3.77 0.01*
LOM joints 5 (0–13) 7 (1–19) 3 (0–20) 1 (0–2) 1.91 0.14
JADAS 27 4.7 (2.7–7.6) 5.8 (3.1–19) 5.8 (3.2–8.3) 4.5 (4–4.7) 1.24 0.31
ESR (mm/h) 20 (7–55) 22 (8–55) 71 (20–77) 21.5 (18–25) 16.6 0.00*
Hb (gm/dl) 10.8 ± 1.1 (9–12) 11.4 ± 1.3 (8.9–12.5) 7.8 ± 1.4 (6–9.30) 12.1 ± 0.27 (11.8–12.3) 25.8 0.00*
VAS (100 mm) 75 (25–100) 80 (10–100) 45 (0–90) 55 (50–60) 6.54 0.08
PhGA 7 (2–9) 8 (3–10) 5.2 (2–9) 6 (5–7) 4.71 0.19
PGA 8 (1–50) 7.50 (4–10) 5.5 (3–9) 6 (5–7) 3.96 0.27
C-HAQ 2 (0.9–2.75) 1.38 (1–2.9) 1.35 (1.2–3) 2.28 (1.75–2.8) 4.51 0.29
CES-DC 37 ± 10.1 (20–50) 35.1 ± 11.9 (19–56) 37 ± 14.9 (25–60) 41.5 ± 2.7 (39–44) 0.39 0.76
ERA, enthesitis related arthritis; DD, disease duration; LOM, limited range of motion; JADAS27, juvenile arthritis disease activity score in 27
joints; ESR, erythrocyte sedimentation rate; Hb, hemoglobin; VAS, visual analogue scale of pain; PGA, parent/patient global assessment;
PhGA, physician global assessment; C-HAQ, Childhood Health Assessment Questionnaire; CES-DC, depression scale for children of the center
for epidemiological studies. Results are presented as median (range) except age, disease duration, Hb content and CES-DC are presented as
mean ± SD (range). The sex is presented as number (%).
*P< .05 there is statistical signiﬁcant difference.
Table 2 Correlation of Childhood Health Assessment Questionnaire (C-HAQ), physician’s global assessment (PhGA) and depression
scale for children of the center for epidemiological studies (CES-DC) with various disease parameters in JIA patients.
Variable C-HAQ PhGA CES-DC
r P r P r P
Age (years) 0.64 0.00* 0.61 0.00* 0.73 0.00*
DD (years) 0.52 0.00* 0.81 0.00* 0.67 0.00*
No of tender joints 0.48 0.00* 0.79 0.00* 0.69 0.00*
No of swollen joints 0.26 0.06 0.76 0.00* 0.47 0.00*
No of limited joints 0.31 0.02* 0.75 0.00* 0.55 0.00*
JADAS 27 0.46 0.00* 0.89 0.00* 0.68 0.00*
ESR (mm/h) 0.19 0.17 0.40 0.00* 0.29 0.02*
Hb (gm/dL) 0.13 0.33 0.23 0.09 0.14 0.30
VAS (100 mm) 0.51 0.00* 0.95 0.00* 0.69 0.00*
PhGA 0.41 0.00* – – 0.61 0.00*
PGA 0.17 0.21 0.11 0.43 0.02 0.80
C-HAQ – – 0.41 0.00* 0.80 0.00*
CES-DC 0.80 0.00* 0.61 0.00* – –
DD, disease duration; JADAS27, juvenile arthritis disease activity score in 27 joints; ESR, erythrocyte sedimentation rate; Hb, hemoglobin;
VAS, visual analogue scale of pain; PGA, parent/patient global assessment; PhGA, physician global assessment; C-HAQ, Childhood Health
Assessment Questionnaire.
*P< 0.05 there is statistical signiﬁcant difference.
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functional ability of children with JIA. Parent over-rating
was associated with greater child’s pain and worse C-HAQ
score, whereas physician over-rating was associated with more
severe joint disease (P= 0.04 to <0.001), higher C-reactive
protein (P= 0.03) higher frequency of Steinbrocker functional
class = II (P< 0.001) and greater Juvenile Arthritis Damage
Index (P< 0.001).In this work we found that all JIA patients included in this
study have variable degrees of depressive symptoms. The
median of depression (CES-DC) was 38.5 and the range was
(19–60) which was >15, which is the cutoff point of suggestive
depressive symptoms. Results also showed that CES-DC sig-
niﬁcantly correlated with age of patients, disease duration,
number of tender joints, number of swollen joints, number
of limited joints, JADAS 27, VAS and C-HAQ (P= 0.000).
The relationship between depression, disease activity and physical function in juvenile 149This was consistent with the study of Tarakci et al. [27] who
found a signiﬁcant relationship between number of active
joints and the Screen for Child Anxiety Related Emotional
Disorders (SCARED) questionnaire and Children’s Depres-
sion Inventory (CDI) (P= 0.000). They also reported a signif-
icant correlation between C-HAQ and CDI (P= 0.01).
Similarly another study [28] reported that the mean of physical
and psychosocial summary scores was signiﬁcantly lower in
patients with JIA than in healthy children (P< 0.0001), with
the physical well-being domain being most impaired.
It has been reported that the levels of anxiety and depres-
sion found in adults of juvenile onset were well above those
seen in the general population [29,30]. A similar study showed
that the frequency of psychiatric disorders was 35% in the JIA
and 12.5% in the control group (P< 0.001) and the long
duration of illness was associated with a higher proportion
of cases with psychiatric disorders [31]. On the other hand a
long-term follow-up study of Packham et al. [7] reported that
the level of depression in adults with juvenile onset idiopathic
arthritis (5.2%) was lower than that of the general population.
Taking into consideration the different measures of mood used
in that study, the level of depression in the studied group ap-
peared to be relatively low and older age of the candidate, as
all of them were adults with long-standing JIA and had an
average disease duration of 28.3 yr. In a previous study of
Ding et al. [32] the psychological functioning was related to
physical disability, but not to disease activity. Study limita-
tions, like other cross-sectional, observational, descriptive
studies, this study lacks matched control group that would give
extra value to the work.
In conclusion, children and adolescents with JIA are at
signiﬁcantly increased possibility of being depressed. Poor
psychological outcome is associated with more severe disease
activity and physical disability. It is recommended that JIA
patients with distinct depressive symptoms should receive
anti-depressive treatment to improve their coping skills.
Parents and family members support and reinforcement may
play an important role in controlling pain and improving
psychological function in those patients. Additional studies
are required on a larger scale of JIA patients and include a
control group for veriﬁcation of the researched results.Conﬂict of interest
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